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Introduction
Tripodal ligands are of interest due to coordination ability towards metal ions [1] [2] [3] [4] [5] [6] [7] [8] [9] . Transition metal complexes with tripodal ligands viz. 2,6-bis(pyrazol-1-yl)pyridine (bppy) and 2,6-bis(3,5-dimethylpyrazol-1-yl)pyridine (dmbppy) (figure 1) display interesting physical, chemical, magnetic and structural behaviors, generally showing high thermodynamic stability and kinetic inertness and forming supramolecular complexes [10] [11] [12] [13] [14] [15] [16] [17] [18] . There is considerable interest in the photophysical, photochemical and redox properties of these complexes [10, 13, 14, 16] . Present work describes the synthesis and characterization of complexes containing bppy or dmbppy. Single crystal X-ray structures of two of the complexes viz.
[CuBr 2 2 and their comparative studies with copper(II) complexes of bppy.
Experimental
All chemicals used are of AR or chemically pure grade. Solvents were purified prior to use by standard methods. 2,6-Dibromopyridine, pyrazole and CuBr 2 were purchased from Merck. 3,5-Dimethylpyrazole was prepared by condensation of acetylacetone and hydrazine hydrate. The ligands bppy and dmbppy were prepared according to the published procedure [21] . Molar conductivity measurements of millimolar acetonitrile solutions were made on a Wayne-Kerr Automatic Precision B905 conductometer. IR spectra were recorded as KBr pellets using a Perkin-Elmer 983 or 410 Nicolet spectrophotometer. C, H and N analyses were carried out at SAIF, NEHU, Shillong. Spectroscopic grade solvents were used for cyclic voltammetry and UV-Vis measurements. UV-Vis spectra were recorded on a Beckman DU 650 spectrophotometer. Cyclic voltammetry experiments were recorded on a CH instruments electrochemical analyzer CHI 620B under nitrogen. Room temperature magnetic susceptibility measurements were carried out on a Sherwood Scientific magnetic susceptibility balance. ESR spectra were obtained from SAIF, IIT Chennai. Caution: Perchlorate salts are potentially explosive. Suitable care should be taken while handling such compounds which should not be stored in large quantity. [24] . Due to the presence of some ligand vibrational modes in the region 500-250 cm À1 , assignments due to Cu-N and Cu-Br cannot be made unambiguously. However, a band of medium intensity at 380 cm À1 for Cu-N and at 310 cm À1 for Cu-Br may be assigned [24] . The electronic absorption spectra of monomeric and dimeric Cu(II) complexes in acetonitrile showed a strong absorption band in the 315-325 nm range, which may be assigned to the metal-ligand charge transfer transition [25] . Two or three bands in the region 225-275 nm (E ¼ 104-105) may be due to intraligand transitions. One broad band between 650-730 nm (E ¼ 200) observed for the Cu(II) complexes may be assigned to d-d transitions [25] .
Preparation of [Cu

Results and discussion
Copper(II) bromide complexes with tripodal ligands(L) (L
The cyclic voltammetric behavior of the mononuclear complexes in acetonitrile using tetrabutylammonium perchlorate (TBAP) as supporting electrolyte is characterized by a quasi-reversible wave at E 1/2 ¼ 0.44 V (ÁE p ¼ 140 mV) (figure 2) and with the bppy ligand plane [19] . The ESR spectrum of the dimeric complex [Cu 2 Br 2 (bppy) 2 ](ClO 4 ) 2 at liquid nitrogen temperature in powder form and as frozen glass in acetonitrile showed only one g value, g ¼ 2.133 and g ¼ 2.093, respectively. Only one g value implies that g xx ¼ g yy ¼ g zz and the geometry around each of the two copper atoms is very close to octahedral. The above structural features are confirmed by single crystal X-ray studies where each copper has a tridentate bppy ligand and one bromo group in the square plane and a bridging bromo and a weakly coordinated ClO À 4 group in axial positions, giving a pseudo-octahedral geometry [19] . Copper(II) complexes containing tripodal ligands 3265
